Abstract. In this paper, using the local moving frame approach, we investigate bifurcations of nongeneric heteroclinic loop with a nonhyperbolic equilibrium p 1 and a hyperbolic saddle p 2 , where p 1 is assumed to undergo a transcritical bifurcation. Firstly, we establish the persistence of a nongeneric heteroclinic loop, the existence of a homoclinic loop and a periodic orbit when the transcritical bifurcation does not occur. Secondly, bifurcations of a nongeneric heteroclinic loop accompanied with a transcritical bifurcation are discussed. We obtain the existence of heteroclinic orbits, a homoclinic loop, a heteroclinic loop and a periodic orbit. Some bifurcation patterns different from the case of the generic heteroclinic loop accompanied with transcritical bifurcation are revealed. The results achieved here can be extended to higher dimensional systems.
1. Introduction. As we know, homoclinic or heteroclinic orbits always lead to complex dynamic behaviors. Bifurcations of homoclinic or heteroclinic orbits have been studied extensively in the past decade (see [1] - [9] and references therein). However, a majority of these studies considered bifurcations of homoclinic or heteroclinic orbits connecting hyperbolic equilibria. It is well known that the nonhyperbolic equilibrium is unstable and always undergoes a saddle-node (transcritical or pitchfork) bifurcation. Obviously, the bifurcation problems of homoclinic or heteroclinic orbits joining nonhyperbolic equilibria are much more difficult and challenging. Recently, researches gradually focus their interest on bifurcations of homoclinic or heteroclinic orbits with nonhyperbolic equilibria. Sun and Luo [7] studied the local and global bifurcations for a generic (d + 1)-parameter family of three-dimensional systems with a heteroclinic cycle connecting a hyperbolic saddle and a nonhyperbolic equilibrium. Liu and Zhu [4] discussed the bifurcations of homoclinic orbits with a nonhyperbolic equilibrium for a high dimensional system, and obtained the , µ 1 , µ 2 , . . . , µ i−1 , µ i+1 , . . . , µ l ) .
Similarly, for λ = 0, if we pick x 
Consequently, the proofs of Theorem 3.6 and Theorem 3.3 are finished.
The case for λ < 0 is similar to λ > 0, so we omit it.
Remark 1. The bifurcation surfaces in the above theorems can be solved based on (19). For example, the surface Σ 1 ( Figure 5 (a) cannot be bifurcated from the generic heteroclinic loop accompanied with transcritical bifurcation (see [3] ).
